We collected data on reproductive characteristics of 64 West Palearctic lacertids between 1988-1992. All species were collected from the wild and kept in vivaria as part of a study investigating the courtship behaviour of these lizards by the first author. All species were kept in indoor terraria under a diel light regime approximating 42? latitude. Food (crickets, maggots, flies, mealworms), was supplemented by vitamins and minerals, and water were available ad libitum. Under the incandescent spots (25-40 W) substrate temperatures of maximally 45 C were reached. Ambient temperatures varied between 18-25 C. Most animals were hibernated for 3-5 mo (duration depending on the species) at temperatures of 3-5 C. The animals were normally kept in pairs, although sometimes two or three females were present in a terrarium.
Although numbers of offspring per clutch are constant in geckos (Kluge, 1987; Werner, 1989) , anoline lizards (Smith et al., 1973), and other groups of lizards (Shine and Greer, 1991), clutch size is more variable in European lacertids. Given that there is a finite quantity of energy available for a reproductive attempt, energy must be apportioned as few, large or as many, small offspring. The degree to which offspring number is compromised in favor of offspring size differs among species and for different populations of the same species living in different demographic environments. Furthermore, the annual quantity of energy available may be apportioned among a varying number of clutches.
The European lacertids form a group of closely related species occupying a large variety of habitats. Such a group is well-suited for the study of variation in a number of reproductive traits. Although reproductive traits of some species of lacertids have been studied (Castilla and Bauwens, 1989; Castilla et al., 1989 ; Van Damme et al., 1992) information on the number and size of eggs and juveniles is limited for most European lacertid lizards (Bohme, 1981 (Bohme, , 1984 (Bohme, , 1986 . In this study we examined the relationships among female size, clutch size, egg size, and hatchling size for a variety of European lacertids. In reptiles in general, the relationship between egg mass and maternal body mass has an exponent of 0.57 (Blueweiss et al., 1978) , suggesting a decrease of relative egg mass with body mass. If the same relative quantity of energy was available for all lacertids one may also expect an increase in clutch size with body mass. A trade-off between egg size and egg number present in single species (Van Damme et al., 1992) may also be present in the group of European lacertids. The study of life histories in a group of closely related species can lend insights into the life history evolution of individual species of these lizards.
MATERIALS AND METHODS
We collected data on reproductive characteristics of 64 West Palearctic lacertids between 1988-1992. All species were collected from the wild and kept in vivaria as part of a study investigating the courtship behaviour of these lizards by the first author. All species were kept in indoor terraria under a diel light regime approximating 42? latitude. Food (crickets, maggots, flies, mealworms), was supplemented by vitamins and minerals, and water were available ad libitum. Under the incandescent spots (25-40 W) substrate temperatures of maximally 45 C were reached. Ambient temperatures varied between 18-25 C. Most animals were hibernated for 3-5 mo (duration depending on the species) at temperatures of 3-5 C. The animals were normally kept in pairs, although sometimes two or three females were present in a terrarium.
Plastic boxes (11 x 11 x 6 and 13 x 17 x 6 cm) filled with moist potting soil provided a medium for oviposition and each box was checked daily. Several hours after oviposition, the eggs were removed from the plastic boxes, individually marked, and transferred to incubators maintained at a constant temperature of 25 ? 0.2 C or 29 ? 0.2 C and high humidity. Eggs were randomly distributed within the incubators. For the analyses of all egg and incubation variables only data for the 25 C regime were used. For hatchling mass, data were sometimes pooled within species after testing for differences in average mass (t-test). The water po- tential of the incubating medium was not recorded, although later measurements suggest a value between -100/-400 kPa. Eggs were regularly moistened with water using a plant spray bottle. Embryo mortality was low (10-15%) and eggs that failed to develop were excluded from the analyses. Mass was measured to the nearest 0.01 g using a Mettler balance. Temperatures were measured with a digital thermometer (?0.1 C) on the incubation substrate (synthetic aquarium filter material, Perlon). Egg width and length were measured to the nearest 0.1 mm using a digital calliper. Egg size measurements were obtained prior to the transfer to the incubator and subsequently at weekly intervals. Final linear egg measurements and mass were measured 1-2 d before hatching, when egg mass started to decrease and small droplets appeared on the surface of the egg.
Female mass was measured at the end of the summer, when females were not gravid. To characterize reproductive traits for each species, data were averaged over all females, clutches, and hatchlings within a species. Missing values sometimes precluded analysis of the full set of 64 species. For the analysis of egg or hatchling mass in relation to clutch size, average egg or hatchling mass per clutch was used.
RESULTS
Length, width, and mass of the eggs at oviposition and just prior to hatching, and snoutvent length, tail length, and juvenile mass are presented in Table 1 For 57 species the average mass of the hatchling was 1.09 times larger than the average initial egg mass (Fig. 1A) . Uptake of water through the porous flexible egg shell may explain the fact that hatchling wet mass is higher than initial egg mass (e.g., Kramer, 1938 ; In den Bosch, 1991). Egg mass and hatchling mass were correlated among species (r = 0.97). The exponent found for this relationship (hatchling mass = 0.97 x initial egg mass087) is close to 1 and indicates that eggs of all sizes produce hatchlings with a mass proportional to egg mass. To test for this relationship within a single species, we assessed data for P milensis for which a large number of measurements were available. Initial egg mass and hatchling mass was positively correlated (r = 0.58; N = 47; P < 0.001; Fig. 1B ) and the exponent for this relationship (hatchling mass = 1.00 x initial egg mass0.78) was similar to that found for the relationship across species. was large relative to female body mass, also tended to have small relative hatchling size. A similar negative correlation was found within species. Females of three species (A. fitzingeri, A. moreoticus, P milensis) produced a sufficient number of clutches to analyze the relationships between egg size, clutch size, and hatchling size. Because the range of clutch sizes was small in most species and data were not bivariate normally distributed, Kendall's rank correlation was used (Table 2) . In all three species clutch size was negatively correlated with both initial egg mass and hatchling mass. These data indicate that within species, large clutch size was associated with relatively small offspring size.
Total egg mass per clutch (TEC = average egg mass x average clutch size) was highly dependent on female mass (W) among species ( 
DISCUSSION
We found that initial egg mass increased with body mass across our lacertid species. From our data it is clear that large species have relatively small eggs. The slope for the log transformed data (0.57) was much lower than in birds (Rahn et al., 1975 ) but somewhat higher than reported for reptiles in general (Blueweiss et al., 1978) . Clutch size also increased with body mass. Both the analysis of allometric residuals and partial correlation analysis showed that, after removing the effect of body mass, there was a clear negative relationship between clutch size and egg mass. Across species the relationship between body mass and egg mass was stronger than the relationship between egg size and clutch size. As a result, both egg mass and hatchling mass increased with body mass.
The relationships between egg size, clutch size, hatchling size, and maternal body size within individual lacertid species are largely unknown. However, the basic relationship among these variables seem similar at species level. Within the three individual species investigated in our study, average egg mass decreased with increases in clutch size. A negative relationship was also found in Podarcis muralis (Van Damme et al., 1992) and in L. lepida (Castilla and Bauwens, 1989 ). This negative correlation between egg size and number is in agreement with a trade-off between egg numbers and egg size. Note however, that for the individual species our data are not corrected for female mass. In P. muralis (Barbault and Mou, 1988) , L. lepida (Castilla and Bauwens, 1989) , and Lacerta vivipara (Bauwens and Verheyen, 1987) , clutch size increased with female snout-vent length (SVL). In snakes, a partial correlation analysis was used to eliminate the effect of female size from the relationship clutch size versus egg size (Ford and Seigel, 1989) . Part of the decrease in average egg mass may therefore be the result of an increase in female size rather than clutch size per se. Our data on individual species were too limited and the range of body sizes too small to eliminate the effect of female mass, as was The question remains to what extent tradeoffs found for the group as a whole may be applied to individual species or populations. More data on individual species will have to be collected to test the relations described for the group. Furthermore, field data on individual offspring survival probability and the number of total surviving offspring are needed to give insight into the assumptions underlying optimal offspring size models. 
